Cloning and transcription analysis of the Candida rugosa propionyl-CoA dehydrogenase gene and its expression in Pichia pastoris.
The propionyl-CoA dehydrogenase (PACD) gene was cloned from Candida rugosa by the cDNA RACE technique. The full cDNA of the PACD gene has a length of 1408 bp, which contains a complete open reading frame (ORF) of 1329 bp, coding for 442 amino acids. The cDNA of PACD was cloned into the expression plasmid pPIC9K and transformed into Pichia pastoris GS115. The recombinant protein was purified by Ni-NTA affinity chromatography, and its size was observed to be approximately 49 kDa as estimated by SDS-PAGE. Anti-His antibodies were used to characterise the recombinant PACD by western-blot analysis. The recombinant protein retained the activity of catalysing propionyl-CoA to acryloyl-CoA. The results of dot-blotting hybridisation using a PACD cDNA probe indicated that the PACD mRNA level was modified at different stages: mRNA levels were low for the first 36 h, then increased through 48 h and eventually reached a stable level. These results indicate that propionate induction could significantly activate PACD mRNA expression. Information from this study will be helpful in elucidating the metabolic pathway for 3-hydroxypropionic acid production in C. rugosa.